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1

STANDARD BASED MAPPING OF
INDUSTRY VERTICAL MODEL TO LEGACY
ENVIRONMENTS

BACKGROUND

1. Field

The present mvention relates generally to an improved
data processing system and more specifically to a computer
implemented method, system, and computer usable program
code for mapping industry vertical models to legacy envi-
ronments 1n a standard format to suggest points of enterprise

application integration.

2. Description of the Related Art

The use of service-oriented architecture (SOA) environ-
ments and nformation services 1s fast becoming the pre-
terred implementation for enterprise systems. Using SOA,
an enterprise may be visualized as a collection of loosely
coupled building blocks, called information services or
business services. Information services provide a discrete
business function, such as, for example, checking credit,
opening an account, and so on, that can be adapted to a
particular business context. As a business expands 1ts enter-
prise capabilities, more information services are added to the
network to accommodate the expansion.

In almost every instance where new 1information services
are developed to support a set of business needs today, there
1s a set of existing custom built applications, software
packages, middleware, operating systems and hardware
components that have to be understood and at least inte-
grated with the new services. These existing software and
hardware components are known as “legacy” components. A
legacy environment comprises components that have been
inherited from languages, platforms, and techniques earlier
than current technology. The process of integrating new
services 1nto an environment comprising legacy components
1s known as a “brownfield deployment”. The term “brown-
field deployment” 1s taken from the building industry, where
undeveloped land 1s described as “greenfield” and previ-
ously developed land 1s described as “brownfield”. A “green-
field deployment” describes a deployment 1n which appli-
cations are built 1n a “clean” environment with no existing
components to consider.

Large organizations often continue to operate in a legacy
environment because it 1s cost prohibitive for the organiza-
tion to move to a completely new platform. A focus of IT
proiessionals 1n these organizations 1s on the mining of data
about the existing (legacy) components 1 the system to
discover all of the legacy components and the relationships
among them, as well as the automation of this data mining.
This data mining 1s necessary as many components undergo
modifications and upgrades over time, often without the
associated documentation being updated. In addition, with
the start of the retirement of the “baby boom” generation,
industries are losing many of the only people with any
detalled knowledge of these legacy components. These
legacy environments are extremely complex with thousands
of different components and represent significantly more
complexity than any single, or even small team of, IT
proiessional can retain in their head. Consequently, there 1s
an emerging and urgent need to find a way to organize and
visualize the information gathered through these mining
cllorts.

SUMMARY

The 1llustrative embodiments provide a standard based
mapping of industry vertical models to legacy environments
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to suggest points ol enterprise application integration. A
representation of a first domain comprising industry model
instance data i1s generated in a standard-based format from
an enterprise industry model. A representation in the stan-
dard-based format of a second domain comprising legacy
data 1s generated from the legacy environment. A set of
inference rules 1s applied against the representation of
enterprise 1ndustry model instance data and the representa-
tion of legacy data. One or more candidate legacy assets in
the representation of legacy data capable of implementing an
aspect of the enterprise mndustry model are i1dentified. The
identified one or candidate legacy assets for implementing
the aspect of the enterprise industry model are then recom-
mended to a user.

DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

FIG. 1 1s a pictorial representation of a network of data
processing systems in which illustrative embodiments may
be 1mplemented;

FIG. 2 1s a diagram of a data processing system in which
illustrative embodiments may be implemented;

FIG. 3 1s an exemplary illustration of a mapping system
in accordance with an illustrative embodiment;

FIG. 4 1s an exemplary illustration of a topic map based
on 1ndustry model data 1 accordance with an illustrative
embodiment;

FIG. 5 1s an exemplary illustration of a topic map based
on legacy environment data in accordance with an 1llustra-
tive embodiment;

FIG. 6 1s an exemplary topic map illustrating the mapping,
of an industry model data topic map to a legacy environment
topic map in accordance with an 1llustrative embodiment;

FIGS. 7TA-7C illustrate an example of how connections
between data stored 1n one repository and represented by a
first topic map and data stored in another repository and
represented by a second topic map may be inferred in
accordance with an illustrative embodiment; and

FIG. 8 1s a flowchart illustrating an exemplary process for
mapping industry vertical models to legacy environments in
a standard format 1n accordance with an illustrative embodi-
ment.

DETAILED DESCRIPTION

As will be appreciated by one skilled 1n the art, aspects of
the disclosure may be embodied as a system, method or
computer program product. Accordingly, aspects of the
disclosure may take the form of an entirely hardware
embodiment, an enftirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combimng software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module™ or
“system.” Furthermore, aspects of the disclosure may take
the form of a computer program product embodied 1n one or
more computer readable medium(s) having computer read-
able program code embodied thereon.

Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable
combination of the foregoing. More specific examples (a
non-exhaustive list) of the computer readable storage
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medium would include the following: an electrical connec-
tion having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing. In the context of this
document, a computer readable storage medium may be any
tangible medium that can contain, or store a program for use
by or in connection with an instruction execution system,
apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-
magnetic, optical, or any suitable combination thereof. A
computer readable signal medium may be any computer
readable medium that 1s not a computer readable storage
medium and that can communicate, propagate, or transport
a program for use by or in connection with an instruction
execution system, apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, includ-
ing but not limited to wireless, wireline, optical fiber cable,
RF, etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the disclosure may be written 1n any combination
of one or more programming languages, including an object
ortented programming language such as Java, Smalltalk,
C++ or the like and conventional procedural programming
languages, such as the “C” programming language or similar
programming languages. The program code may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider).

Aspects of the disclosure are described below with ret-
erence to tflowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the disclosure. It will be
understood that each block of the flowchart illustrations
and/or lock diagrams, and combinations of blocks in the
flowchart 1llustrations and/or block diagrams, can be 1mple-
mented by computer program instructions. These computer
program 1nstructions may be provided to a processor of a
general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor ol the computer or other programmable data
processing apparatus, create means for implementing the
functions/acts specified in the flowchart and/or block dia-
gram block or blocks.

These computer program instructions may also be stored
in a computer readable medium that can direct a computer,
other programmable data processing apparatus, or other
devices to function 1n a particular manner, such that the
instructions stored in the computer readable medium pro-
duce an article of manufacture including istructions which
implement the function/act specified 1n the tflowchart and/or
block diagram block or blocks.
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The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps
to be performed on the computer, other programmable
apparatus or other devices to produce a computer 1mple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide
processes for implementing the functions/acts specified in
the flowchart and/or block diagram block or blocks.

With reference now to the figures and in particular with
reference to FIGS. 1-2, exemplary diagrams of data pro-
cessing environments are provided in which illustrative
embodiments may be implemented. It should be appreciated
that FIGS. 1-2 are only exemplary and are not intended to
assert or imply any limitation with regard to the environ-
ments 1n which different embodiments may be implemented.
Many modifications to the depicted environments may be
made.

FIG. 1 depicts a pictorial representation of a network of
data processing systems in which 1illustrative embodiments
may be implemented. Network data processing system 100
1s a network ol computers 1n which the illustrative embodi-
ments may be implemented. Network data processing sys-
tem 100 contains network 102, which 1s the medium used to
provide communications links between various devices and
computers connected together within network data process-
ing system 100. Network 102 may include connections, such
as wire, wireless communication links, or fiber optic cables.

In the depicted example, server 104 and server 106
connect to network 102 along with storage unit 108. In
addition, clients 110, 112, and 114 connect to network 102.
Clients 110, 112, and 114 may be, for example, personal
computers or network computers. In the depicted example,
server 104 provides imformation, such as boot files, operat-
ing system i1mages, and applications to clients 110, 112, and
114. Clients 110, 112, and 114 are clients to server 104 in this
example. Network data processing system 100 may include
additional servers, clients, and other devices not shown.

Program code located 1n network data processing system
100 may be stored on a computer recordable storage
medium and downloaded to a data processing system or
other device for use. For example, program code may be
stored on a computer recordable storage medium on server
104 and downloaded to client 110 over network 102 for use
on client 110.

In the depicted example, network data processing system
100 1s the Internet with network 102 representing a world-
wide collection of networks and gateways that use the
Transmission Control Protocol/Internet Protocol (TCP/IP)
suite of protocols to communicate with one another. At the
heart of the Internet 1s a backbone of high-speed data
communication lines between major nodes or host comput-
ers, consisting of thousands of commercial, governmental,
educational and other computer systems that route data and
messages. Of course, network data processing system 100
also may be implemented as a number of different types of
networks, such as for example, an intranet, a local area
network (LAN), or a wide area network (WAN). FIG. 1 1s
intended as an example, and not as an architectural limita-
tion for the different illustrative embodiments.

With reference now to FIG. 2, a diagram of a data
processing system 1s depicted 1n accordance with an illus-
trative embodiment. Data processing system 200 1s an
example of a computer, such as server 104 or client 110 1n
FIG. 1, in which computer usable program code or instruc-
tions 1implementing the processes may be located for the
illustrative embodiments. In this illustrative example, data
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processing system 200 includes communications fabric 202,
which provides communications between processor unit
204, memory 206, persistent storage 208, communications
unit 210, mput/output (I/O) unit 212, and display 214.

Processor unit 204 serves to execute instructions for
software that may be loaded 1into memory 206. Processor
unit 204 may be a set of one or more processors or may be
a multi-processor core, depending on the particular imple-
mentation. Further, processor unit 204 may be implemented
using one or more heterogeneous processor systems, in
which a main processor 1s present with secondary processors
on a single chip. As another 1llustrative example, processor
unit 204 may be a symmetric multi-processor system con-
taining multiple processors of the same type.

Memory 206 and persistent storage 208 are examples of
storage devices 216. A storage device 1s any piece of
hardware that 1s capable of storing information, such as, for
example, without limitation, data, program code in func-
tional form, and/or other suitable information either on a
temporary basis and/or a permanent basis. Memory 206, in
these examples, may be, for example, a random access
memory, or any other suitable volatile or non-volatile stor-
age device. Persistent storage 208 may take various forms,
depending on the particular implementation. For example,
persistent storage 208 may contain one or more components
or devices. For example, persistent storage 208 may be a
hard dnive, a flash memory, a rewritable optical disk, a
rewritable magnetic tape, or some combination of the above.
The media used by persistent storage 208 may be removable.
For example, a removable hard drive may be used for
persistent storage 208.

Communications unit 210, 1n these examples, provides
for communication with other data processing systems or
devices. In these examples, communications unit 210 1s a
network interface card. Communications unit 210 may pro-
vide communications through the use of either or both
physical and wireless communications links.

Input/output unit 212 allows for the mput and output of
data with other devices that may be connected to data
processing system 200. For example, input/output unmit 212
may provide a connection for user mput through a keyboard,
a mouse, and/or some other suitable input device. Further,
input/output unit 212 may send output to a printer. Display
214 provides a mechanism to display information to a user.

Instructions for the operating system, applications, and/or
programs may be located in storage devices 216, which are
in communication with processor unit 204 through commu-
nications fabric 202. In these illustrative examples, the
instructions are 1n a functional form on persistent storage
208. These mstructions may be loaded 1into memory 206 for
execution by processor unit 204. The processes of the
different embodiments may be performed by processor unit
204 using computer implemented 1nstructions, which may
be located 1n a memory, such as memory 206.

These 1nstructions are referred to as program code, com-
puter usable program code, or computer readable program
code that may be read and executed by a processor in
processor unit 204. The program code, in the different
embodiments, may be embodied on different physical or
computer readable storage media, such as memory 206 or
persistent storage 208.

Program code 218 1s located in a functional form on
computer readable media 220 that 1s selectively removable
and may be loaded onto or transierred to data processing
system 200 for execution by processor umt 204. Program
code 218 and computer readable media 220 form computer
program product 222. In one example, computer readable
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media 220 may be computer readable storage media 224 or
computer readable signal media 226. Computer readable
storage media 224 may include, for example, an optical or
magnetic disc that 1s 1nserted or placed 1nto a drive or other
device that 1s part of persistent storage 208 for transier onto
a storage device, such as a hard drnive, that 1s part of
persistent storage 208. Computer readable storage media
224 also may take the form of a persistent storage, such as
a hard drive, a thumb drive, or a tflash memory that is
connected to data processing system 200. In some 1nstances,
computer readable storage media 224 may not be removable
from data processing system 200.

Alternatively, program code 218 may be transferred to
data processing system 200 using computer readable signal
media 226. Computer readable signal media 226 may be, for
example, a propagated data signal containing program code
218. For example, computer readable signal media 226 may
be an electro-magnetic signal, an optical signal, and/or any
other suitable type of signal. These signals may be trans-
mitted over communications links, such as wireless com-
munications links, an optical fiber cable, a coaxial cable, a
wire, and/or any other suitable type of communications link.
In other words, the communications link and/or the connec-
tion may be physical or wireless 1n the illustrative examples.
The computer readable media also may take the form of
non-tangible media, such as communications links or wire-
less transmissions containing the program code.

In some 1illustrative embodiments, program code 218 may
be downloaded over a network to persistent storage 208
from another device or data processing system through
computer readable signal media 226 for use within data
processing system 200. For instance, program code stored in
a computer readable storage media 1n a server data process-
ing system may be downloaded over a network from the
server to data processing system 200. The data processing
system providing program code 218 may be a server com-
puter, a client computer, or some other device capable of
storing and transmitting program code 218.

The different components illustrated for data processing
system 200 are not meant to provide architectural limitations
to the manner in which different embodiments may be
implemented. The different 1llustrative embodiments may be
implemented in a data processing system including compo-
nents 1 addition to or in place of those 1illustrated for data
processing system 200. Other components shown 1n FIG. 2
can be varied from the illustrative examples shown. The
different embodiments may be implemented using any hard-
ware device or system capable of executing program code.
As one example, data processing system 200 may include
organic components integrated with morganic components
and/or may be comprised entirely of organic components
excluding a human being. For example, a storage device
may be comprised of an organic semiconductor.

As another example, a storage device 1n data processing
system 200 1s any hardware apparatus that may store data.
Memory 206, persistent storage 208, and computer readable
media 220 are examples of storage devices in a tangible
form.

In another example, a bus system may be used to 1mple-
ment communications fabric 202 and may be comprised of
one or more buses, such as a system bus or an input/output
bus. Of course, the bus system may be implemented using
any suitable type of architecture that provides for a transfer
of data between different components or devices attached to
the bus system. Additionally, a communications unit may
include one or more devices used to transmit and receive
data, such as a modem or a network adapter. Further, a
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memory may be, for example, memory 206 or a cache such
as found 1n an interface and memory controller hub that may
be present 1n communications fabric 202.

As previously mentioned, legacy environments can be
extremely complex with thousands of different components.
Although IT professionals currently use data mining pro-
cesses to gather information about legacy components and
the relationships among them, it 1s often diflicult for users to
be able to visualize such complex systems. The 1llustrative
embodiments provide a solution to this problem by using a
canonical data model approach to organize nformation
gathered through the legacy environment miming efforts. In
enterprise application integration, a canonical data model 1s
a design pattern used to communicate between different data
formats. The organized information gathered through the
legacy environment mining eflorts 1s represented 1n a stan-
dard (canonicalized) data format, such as the topic map open
standard. A topic map conveys knowledge about resources
through a superimposed layer, or map, of the resources. The
topic map ISO standard 1s formally known as ISO/IEC
13250:2003. The illustrative embodiments {facilitate the
comprehension and usage of legacy data by representing the
collected data 1n a standard data format and by using topic
maps to enable users to visualize a brownfield domain
comprising legacy components and their interrelationships.

The 1illustrative embodiments also allow for mapping
industry vertical models to legacy environments 1n a stan-
dard data format to suggest points of enterprise application
integration. An enterprise ndustry model 1s an industry-
specific, comprehensive enterprise model incorporating cur-
rent industry best-practices with data model technology.
Industry models address the unique requirements of a busi-
ness operating 1n a particular industry and include 1industry-
standard vocabulary to enable an organization to communi-
cate with others 1 the industry. Enterprise legacy
environment data comprises legacy data gathered through
the legacy environment mining eflorts. The enterprise indus-
try model instance data and the enterprise legacy environ-
ment data are each represented 1n a common standard based
format, such as the topic map standard. The illustrative
embodiments use inference rules to automatically suggest a
mapping of the legacy environment assets that may be used
to provision the instantiation of the industry model(s). In
other words, a legacy application may be identified as
candidate asset that may be used to implement an aspect of
the industry model. The mapping between legacy assets in
the topic map of the enterprise legacy data and elements in
the topic map of the enterprise industry model instance data
1s used to suggest points of enterprise application integration
and enable the enterprise architect to strategically determine
where to maximize mvestment. Thus, the reuse of legacy
applications to implement an industry model may reduce
costs associated with mtegrating current industry standards
into the legacy system. In addition, by representing the
recommended integration information 1n a standard format,
the integration information may also be reused by other
enterprises 1n similar industry verticals.

The 1llustrative embodiments provide an advantage over
existing enterprise integration methodologies 1n that the
illustrative embodiments provide an improved way for a
user to visualize and navigate a connected web of enterprise
legacy information using topic maps. Users may navigate
through the relationship links, see patterns 1n the connec-
tions, and determine where existing legacy components may
be reused to provision aspects of current industry standards,
and where new applications are required to adhere to the
industry standards. Representing enterprise legacy data
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using 1n the standard data format of topic maps allows the
user to see detailed local information, and also visualize how
that mnformation fits into a broader global context. While
cach individual repository of industry and legacy data may
cllectively organize and categorize 1ts own information, the
illustrative embodiments enable relationships of topics
across disconnected repositories to be inferred, thereby
informing users ol how the repository data 1s interconnected
and allowing users to ask more meaningtul questions based
upon large repositories of knowledge.

With reference now to FI1G. 3, an exemplary illustration of
a mapping system in accordance with an illustrative embodi-
ment 1s shown. Enterprise application integration system
300 may be implemented 1n a network of data processing
systems, such as network data processing system 100 1n
FIG. 1. Alternatively, enterprise application integration sys-
tem 300 may be implemented 1n a single data processing
system, such as data processing system 200 in FIG. 2.

Enterprise application integration system 300 1s a data
processing system that includes a plurality of software
components or modules that enterprise application integra-
tion system 300 uses to automatically map industry vertical
models to legacy environments in a standard format to
suggest points of enterprise application integration. Enter-
prise application integration system 300 includes industry
model repository (IMR) 302, legacy asset repository 304,
topic map module 306, inference engine 308, scoping func-
tion 322, and inference rules 324. However, 1t should be
noted that enterprise application integration system 300 1s
only meant as an example and not intended as a limitation
on different 1llustrative embodiments. In other words, enter-
prise application integration 300 may include more or fewer
components as necessary to accomplish processes of the
different illustrative embodiments.

Industry model repository (IMR) 302 comprises select-
able enterprise industry models 310 for various industry
types, such as the msurance, financial, healthcare, or retail
industries. Enterprise imndustry models include, but are not
limited to, business process models, services models,
domain models, data models, interface design models,
requirements models, use case models, among others. An
example of a specific enterprise industry model 1s IBM®
Insurance Application Architecture (IAA). IAA 1s a set of
information, process, and integration models that represent
leading practice systems development in the insurance
industry. IAA 1s an architectural blueprint with detailed
insurance business content that can be applied to mitiatives
on an enterprise-wide or speciiic project basis. IMR 302 may
identily relevant industry models 310 based on context to
content mapping. For instance, enterprise application inte-
gration system 300 provides the appropriate topic map,
which 1s the content, to help solve the problem at hand,
which 1s the context. The context 1s provided by the scope
of the software project and by the functional and non-
functional requirements for that software project. The scope
ol a software project may be determined by the industry,
such as, for example, the insurance industry, financial indus-
try, healthcare industry, retail industry, and so on, selected
for the software project. In addition, the scope of the
soltware project may be determined by the architectural
style, such as, for example, an SOA architectural style, a
client/server architectural style, distributed computing archi-
tectural style, and so on, selected for the software project, as
well as the particular software model, such as a use case.

Based on the context, IMR 302 provides the appropriate
topic map that will map the context to the relevant content.
For example, for an msurance industry software project, the
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context may map to content in the IAA model that enables
the software engineering of an insurance claim processing
system. IMR 302 then sends the relevant industry models
310 to topic map module 306. In one embodiment, IMR 306
may be implemented as a relational database.

Legacy asset repository 304 comprises legacy data 312
collected about the existing (legacy) components in the
legacy environment for a particular industry type. The
collected legacy data comprises information about legacy
components 1n the system and the relationships among the
components discovered 1in a manual or automated mining
process. These legacy components may include existing
soltware applications, middleware, operating systems, and
hardware components. The legacy environment 1s known as
a brownfield environment, as the integration of any new
service 1nto the environment must take into account the
existing legacy components. Legacy asset repository 304
sends legacy data 312 to topic map module 306.

Topic map module 306 comprises a soltware component
for generating topic maps based on the ISO standard. A topic
map comprises information using topics that may represent
any concept from people, countries, and organizations to
software modules, individual files, and events. Associations
between the topics within the topic map represent how
topics relate to one another. In addition, the topic map
maintains occurrences of the topics that represent where the
topics may be found, such as a Webpage, a uniform resource
locator (URL), or a reference within a book. Thus, topic
maps are similar to semantic networks, concept maps, and
mind maps. For instance, a legacy topic generated by topic
map module 306 may comprise three main pieces ol 1nfor-
mation—the name of the legacy components, the connec-
tions of the legacy components to each other, and also the
occurrences of the legacy components (which maps to their
physical existence on the deployment network).

Topic map module 306 generates a topic map for industry
model mnstance data 310 received from IMR 302 and a topic
map for legacy data 312 received from legacy asset reposi-
tory 304. In one embodiment, the topic maps may be built
utilizing a semantic web tool called Protege. Protege i1s a
free, open source ontology editor and knowledge-base
framework. Protége allows the topic maps to be built and/or
modified using a variety of formats, including Resource
Description Frameworks (RDFs) and Web Ontology Lan-
guage (OWL). RDF 1s a language for representing informa-
tion about resources in the World Wide Web. An RDF
ontology may include descriptions about web resources 1n
the form ol subject-predicate-object expressions, called
‘triples” in RDF terminology. The subject denotes the
resource, and the predicate denotes traits or aspects of the
resource and expresses a relationship between the subject
and the object. OWL 1s a language that may represent
entity-relationship models and constraints. An OWL ontol-
ogy may include descriptions of classes, along with their
related properties and instances. OWL may be designed for
use by applications that need to process the content of
information and facilitates greater machine interpretability
of web content by providing additional vocabulary along
with formal semantics. Both RDF and OWL describe infor-
mation 1n a formal way that a machine can understand, while
topic maps describe the information in a way that humans
can understand. Topic map module 306 sends industry
model 1mnstance topic map 314 and legacy environment topic
map 316 to inference engine 308.

Topic map module 306 may also use scoping function 322
that enables a user to define topics comprising a certain
scope. A scope 1s a subset of topics 1n a repository that are
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applicable to a particular task or in a particular context. A
data repository, such as a model repository, may comprise a
large number of scopes, including, for example, models for
insurance, finance, retail, deployment, enterprise, etc. All of
the models may reside the same repository, but each model
has a different scope. For instance, all models comprising a
financial context would be 1n one scope, all the models
comprising a retail context would be 1n another scope, and
so on. Consequently, even though there 1s a large subset of
information in the repository, the topic map allows for
viewing the mformation in terms of the subset of relevant
information for a particular task or 1n a particular context.
Scoping allows for viewing a subset of information relevant
at that time 1n that context. Scoping may be used to reduce
the number of topics to a subset of relevant topics for
processing by inferencing engine 308.

Inference engine 308 1s a rules engine used to suggest or
infer points of integration between the legacy environment
and the industry model instance data. These points of
integration define relationships or connections among topics
represented 1n the topic maps. In one embodiment, inference
engine 308 may, for example, be a commercially available
product, such as Agent Building and Learning Environment
(ABLE), which i1s available from the IBM Corporation.
ABLE 1s a Java™ framework, component library, and
productivity tool kit for building intelligent agents using
machine learning and reasonming. The ABLE framework
provides a set of Java™ interfaces and base classes used to
build a library of JavaBeans™ called AbleBeans. Java and
all Java-based trademarks and logos are trademarks of Sun
Microsystems, Inc. 1 the United States, other countries, or
both. The library includes AbleBeans for reading and writing
text and database data, for data transformation and scaling,
for rule-based inferencing using Boolean and fuzzy logic,
and for machine learning techniques, such as neural net-
works, Bayesian classifiers, and decision trees. Rule sets
created using the ABLE Rule Language may be used by any
of the provided inference engines, which range from simple
if-then scripting to light-weight inferencing to heavy-weight
artificial intelligence (Al) algorithms using pattern matching
and unification.

Inference engine 308 provides the ability to automatically
apply a set of inference rules derived from information about
a particular industry vertical to the selected industry model
instance topic map 314 and legacy environment topic map
316 received from topic map module 306 to map relation-
ships between the legacy environment and the industry
model nstance data. These mapped relationships comprise
recommendations of candidate legacy assets 318 that may be
used to provision the instantiation of the relevant industry
models by leveraging machine learning and reasoning.
Legacy assets may include software applications, middle-
ware, operating systems, and hardware components in the
legacy environment.

Connections between topics across repositories may be
created 1n one of three ways. First, an inferred connection or
relationship between topics may be created explicitly, such
as, by a user who assigns a connection between a topic 1n,
for example, repository A and another element in repository
B. Second, an explicit connection may also be created by an
application (1n this case, an overseeing computer program)
which uses historical information of previously assigned
relationships to assign a connection between topics. This
historical information may be obtained from a database of
previous 1nstances ol inter-repository topic connections.
Third, an inferred connection or relationship between topics
may also be created implicitly by an application using
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inference engine 308 to infer new connections or relation-
ships between topics. Inference engine 308 uses a set of
inference rules 324 based on the domain knowledge for a

particular industry vertical.

Each topic 1s assigned a tag that describes an attribute of
the topic. The topic (subject), associated tag (object), and the
relationship between the topic and tag (predicate) form a
subject-predicate-object expression, or triplet in RDF termi-
nology. The inference engine examines the triplets n the
topic maps to determine 1f the engine can create inferences
between triplets to create new connections across topic maps
(and repositories).

An inference probability score may also be assigned to a
created inference to indicate the probability that topic A 1n
repository A 1s actually connected to topic B 1n repository B.
In the first case above, a user instructs that a connection
between topic A 1n repository A with topic B in repository B
be created. In this example, inference engine 308 may assign
an inference probability score of 100% between topic A and
topic B, as the topic in repository A 1s definitely connected
to the topic 1n repository B based on the user input. In the
second case above, iference engine 308 may use prior
historical information to create inferences between topics.
For example, topic A (a service) in repository A has been
assigned a connection to topic B (a legacy asset) in reposi-
tory B 1n 15 out of 20 service engagements. In other words,
the particular legacy asset has been used to implement the
particular service 15 out of 20 times. In this example,
inference engine 308 may assign an inierence probability
score ol 75%, as there 1s a 75% probability that 1f topic A 1s
in repository A and topic B 1s 1n repository B, topic A and
topic B are connected based on historical service engage-
ment data. In the third case above, inference engine 308 does
not utilize historical data to infer connections or relation-
ships, but rather infers new connections between topics
based on a probability. For example, 11 topic A 1n repository
A 1s surrounded by topics similar to the topics surrounding,
topic B in repository B, inference engine 308 may infer that
there 1s a probable connection between topic A 1n repository
A and topic B 1n repository B. The probability that topic A
1s related to topic B may be determined by inference engine
308 by a number of factors, such as the number of similar
topics that surround both topic A and topic B.

It should be noted that inference engine 308 may also use
Bayesian probabilities, which are adaptive probabilities that
specily some prior probabilities that may be updated 1n light
of new relevant data. In this embodiment, inference engine
308 may continuously calculate the probabilities based upon
previous experience depending upon 1f another tag 1s added
to or removed from a topic.

Once inference engine 308 applies the inference rules to
industry model mstance topic map 314 and legacy environ-
ment topic map 316 and provides recommendations of
candidate legacy assets 318 that may be used to implement
aspects of the relevant industry models, topic map module
306 retrieves the recommended legacy asset candidate infor-
mation and generates a topic map using the industry model
instance topic map 314, and legacy environment topic map
316, and the recommended candidate legacy assets 318.
Topic map 320 provides a graphical representation that
enables the enterprise architect to visualize the interrelation-
ships between the industry model instance topic map 314
and legacy environment topic map 316, as well as the points
of integration represented by the candidate legacy assets 318
recommended to implement particular aspects of the indus-
try models.
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FIG. 4 1s an exemplary illustration of a topic map based
on mndustry model data in accordance with an 1llustrative
embodiment. A topic map comprises a representation of
knowledge consisting of a graph of topics, associations, and
occurrences. Topics may represent any concept, including
people, countries, and organizations to software modules,
individual files, and events. Associations represent the rela-
tionships between the topics. Occurrences represent nfor-
mation resources that are relevant to the topics 1n some way.

Industry model topic map 400 1s a visual representation of
enterprise mdustry model 1nstance data 1n a common stan-
dard based format. Industry model topic map 400 may be
used to represent all industry model data in IMR 302 1n FIG.
3 or a selected portion of the industry model data. Visual-
ization of the industry model data knowledge base often
begins with the selection of a topic or topics that a user wants
to learn about. In the simplest cases, this selection may be
accomplished by the user naming a topic. This selection may
be performed by the user entering a word or phrase into a
topic-search engine. The visualization interface then dis-
plays a map of the area of topic space the user selects. In this
illustrative example, the user has entered the phrase “Uc05
submit order” into the topic-search engine to generate indus-
try model topic map 400. Industry model topic map 400
comprises several topics based on the search criteria and as
derived from enterprise industry model 1nstance data 310 1n
FIG. 3. Topics include use case S (Uc035) submit order 402,
RAM occurrence 404, use case 1 (Uc01) order to bill 406,
customer relationship management 408, and order handling
410. Use case S5 submit order 402 1s shown to have a
relationship with each of RAM occurrence 404, use case 1
order to bill 406, customer relationship management 408,
and order handling 410. Customer relationship management
408 1s also shown to have a relationship use case 1 order to
bill 406 and order handling 410.

FIG. 5 1s an exemplary illustration of a topic map based
on legacy environment data in accordance with an 1llustra-
tive embodiment. Legacy asset topic map 300 1s a visual
representation of enterprise legacy data 1n a common stan-
dard based format. All of the legacy assets in the legacy
environment may be modeled, using brownfield terms, as
concepts. Entering the term “concept” 1nto the topic-search
engine generates brownfield or legacy asset topic map 500.
Legacy asset topic map S00 may be used to represent all of
the legacy assets 1n the legacy environment or a selected
portion of the assets 1n the legacy environment.

In this illustrative example, legacy asset topic map 500 1s
shown to comprise several topics of different types based on
the search criteria and as derived from enterprise legacy data
312 in FIG. 3. Topics include various concept types, includ-
ing concept 502, component A 504, component B 506,
component C 3508, Interface 1 510, and Node 1 512. Each
concept in the topic map 1s shown to be associated with one
or more other concepts 1n legacy asset topic map 500. For
example, component C 508 may be a legacy asset that
comprises a billing system used by a telecommunications
company. Component C 508 1s shown to be associated with
legacy asset Intertace 1 510. For instance, component C 508
may utilize Interface 1 510 to expose an iterface of service
contracts to be referenced by the billing system. Component
C 508 and Interface 1 510 are also associated with Node 1
512, as Interface 1 510 may run on a machine or server Node
1 512.

FIG. 6 1s an exemplary topic map illustrating the mapping,
of an industry model data topic map to a legacy environment
topic map 1n accordance with an illustrative embodiment.
Topic map 600 illustrates the interrelationships between
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industry model topic map 400 1n FIG. 4 and legacy asset
topic map 500 in FIG. 5. Topic map 600 may be generated
using a set of inference rules based on domain knowledge
based on the particular industry associated with the legacy
environment. The mference rules derived from the industry
model data are applied by RDF inference engine 308 in FIG.
3 to the legacy data described in the OWL ontology to
suggest a mapping ol the legacy environment applications
that may be used to provision the instantiation of the
industry model(s). This mapping may be displayed graphi-
cally 1 topic map 600. A visual mspection and comparison
of the suggested mapping in topic map 600 may then be
performed by the enterprise architect to determine where to
maximize the mvestment around the points of integration
through the reuse of legacy assets to implement aspects of
the industry models.

Topic map 600 comprises two domains—the first domain
comprises the industry model domain 602, and the second
domain comprises the brownfield domain 604. Topic map
600 1llustrates a probability of mapping from one domain to

another. In this 1llustrative example, inference engine 308 1n
FIG. 3 has determined that use case 1 (Uc01) order to bill
606 1s shown to have a 20% probability of being imple-
mented by component B 608, and an 80% probability of
being implemented by component C 610. Sumilarly, use case
5 (Uc035) submit order 612 1s shown to have a 95% prob-
ability of being implemented by component A 614. Thus, the
enterprise architect may utilize topic map 600 to identily
that legacy asset component C 610 may be a candidate for
implementing industry standard process use case 1 (UcO1)
order to bill 606. Likewise, topic map 600 allows the
enterprise architect to identily that component A 614 may be
a candidate for implementing industry standard process use
case 5 (Uc05) submit order 612.

FIGS. 7TA-7C 1llustrate a stmple example of how connec-
tions between data stored 1n one repository and represented
by a first topic map and data stored 1n another repository and
represented by a second topic map may be inferred in
accordance with an 1llustrative embodiment. These connec-
tions may be inferred using an inference engine, such as
inference engine 308 1n FIG. 3. Although the illustrative
example 1n FIGS. 7TA-7C 1s described 1n terms of inferring
a connection between two people, this illustrative example
may be applied equally well to creating inferred connections
between topics 1n one or more repositories. These reposito-
ries may include, for example, industry model repository
302 and legacy asset repository 304 1n FIG. 3 comprising
industry model and legacy asset related topics.

FI1G. 7A 1llustrates an exemplary topic map 700 created by
topic map module 306 in FIG. 3 from a first repository
(repository A). Repository A 1s a storage location in which
users may store and post photos. A user (Person 1 702) posts
Shorty the dog picture 704 to repository A, which 1s speci-
fied as a picture 706 of the user’s dog. The user also attaches
the following tags to picture 704—Shorty 708 (name of the
dog), basset 710, and dog 712. In this example, all of the
associations 708-712 are weighted at 100% probability, as
there 1s no uncertainty 1n these relationships.

FIG. 7B illustrates another exemplary topic map 720
created by topic map module 306 1n FIG. 3 from a second
repository (repository B). Repository B 1s a storage location
in which users may store and tag bookmarks. A user (Person
2 722) posts a bookmark “bigears.com” 724 to repository B,
which 1s specified as a bookmark 726. The user also attaches
the following tags to bookmark bigears.com 724—basset
728 and dog 730. In this example, all of the associations 728
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and 730 are again weighted at 100% probability, as there 1s
no uncertainty in these relationships.

FIG. 7C illustrates an exemplary topic map illustrating
how relationships between topic maps may be inferred in
accordance with an illustrative embodiment. Topic map 740
illustrates the interrelationship between topic map 700 1n

FIG. 7A and topic map 720 i FIG. 7B. Topic map 740 may
be generated using a set of inference rules applied by
inference engine 308 in FIG. 3 to the repository data to infer
connections between topics i one domain (e.g., photo
model domain repository A) and topics 1 another domain
(bookmark model domain 1n repository B), as well as the

probability score of these inferred connections.

To 1nfer relationships between topics in repository A and
repository B comprising diflerent domains, a rule 1s created
and used by the inference engine to examine the tags
surrounding a topic. The tag examination may comprise
determining how many tags are associated with a topic, and
how many of the tags associated with a topic match (are the
same as) other tags associated with topics 1n another reposi-
tory. Based on this tag examination, the inference engine
determines whether a topic can be mapped 1n one repository
to a topic 1n another repository. In this stmple example, the
inference engine may determine whether the topic Person 1
742 1 repository A and the topic Person 2 744 1n repository
B are related (i.e., the same person). The inference engine
detects that Person 1 742 has placed an 1tem into repository
A with 3 tags—Shorty 746, basset 748, dog 750, and that
Person 2 744 has placed an item into repository B with 2
tags—basset 752, dog 754. The inference engine uses the
rule to determine that two of the tags (basset 752, dog 754)
from the item provided by Person 2 744 in repository B
matches two of the three tags (basset 748, dog 750) from the
item provided by Person 1 1n repository A. Thus, as Person
1 742 1s posting pictures in repository A and using a similar
set of tags as Person 2 744 posting bookmarks 1n repository
B, the inference engine may calculate the probability of how
connected the Person 1 and Person 2 topics are based upon
the number of tag matches for the topic. Since two out of the
three tags of Person 1 742 are matched to the tags of Person
2 744, the mference engine may infer that Person 1 742 1s
related to Person 2 744 with a probability of 66.6% and
create an association 756 specifying this probability between
Person 1 742 and Person 2 744. A user viewing the inter-
sected topic map 740 may or may not conclude that Person
1 742 and Person 2 744 are the same person based on how
high the probability of association 756 1s weighted 1n topic
map 740.

FIG. 8 1s a flowchart illustrating an exemplary process for
mapping industry vertical models to legacy environments in
a standard format in accordance with an 1llustrative embodi-
ment. The process shown 1n FIG. 8 may be implemented in
enterprise application integration system 300 in FIG. 3.

The process begins when the enterprise application inte-
gration system receives an mput from a user, such as an
enterprise architect, requesting legacy asset candidates for
use 1n provisioning industry data models (step 802). After
receiving the mput to generate such a mapping 1n step 802,
the enterprise application integration system receives a
selection by the enterprise architect of relevant enterprise
industry model data, such as industry model data 310 in FIG.
3, for use 1n the requested mapping recommendations (step
804). In addition, the enterprise application integration sys-
tem also receives legacy data, such as legacy data 312 in
FIG. 3, collected about assets 1n the legacy (brownfield)
environment (step 806).
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A topic map module, such as topic map module 306 1n
FIG. 3, retrieves the relevant enterprise industry model data
and creates an industry model topic map representing the
enterprise industry model instance data 1n a standard format
(step 808). The topic map module also retrieves the legacy
data for the enterprise legacy environment and creates a
legacy asset topic map representing the legacy data 1n a same
standard format as the imndustry model topic map (step 810).

Once topic maps for both the enterprise industry model
data and the legacy data have been created, an inference
rules engine retrieves the mndustry model topic map and the
legacy asset topic map and applies a set of industry-specific
inference rules to the industry model instance data in the
industry model topic map and the legacy asset information
in the legacy asset topic map (step 812). The set of industry-
specific inference rules may be based on the domain knowl-
edge for the particular industry vertical associated with the
legacy environment. Using the applied inference rules, the
inference rules engine i1dentifies and suggests points of
integration between the industry model topic map and the
legacy asset topic map (step 814). The points of integration
the industry model topic map and the legacy asset topic map
identily candidate legacy assets 1n the brownfield environ-
ment that may be used to implement one or aspects of the
industry model(s). The topic map module retrieves the
candidate legacy asset recommendations from the inference
rules engine and creates a recommendation topic map that
provides a graphical view of the candidate legacy assets that
may be used to implement one or aspects of the industry
model (step 816). The recommendation topic map 1s dis-
played to the enterprise architect, who may then utilize the
recommendations 1n the recommendation topic map to select
a candidate legacy asset to use to implement one or more
aspects of the industry models (step 818). It should be noted
that the decision by the enterprise architect to select a
particular legacy asset to implement aspects of the industry
model may also be used to update the set of rules utilized by
inference engine 308 in FIG. 3 for the particular industry
model.

The flowchart and block diagrams 1n the Figures 1llustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer pro-
gram products according to various embodiments of the
disclosure. In this regard, each block in the flowchart or
block diagrams may represent a module, segment, or portion
of code, which comprises one or more executable instruc-
tions for implementing the specified logical function(s). It
should also be noted that, in some alternative implementa-
tions, the functions noted 1n the block may occur out of the
order noted 1n the figures. For example, two blocks shown
in succession may, 1 fact, be executed substantially con-
currently, or the blocks may sometimes be executed 1n the
reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts, or combinations
of special purpose hardware and computer instructions.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not mtended to be
limiting of the embodiments of the disclosure. As used
herein, the singular forms “a”, “an” and “the” are intended
to include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used 1n this
specification, specily the presence of stated features, inte-
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gers, steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more other
features, 1ntegers, steps, operations, elements, components,
and/or groups thereof.

The corresponding structures, matenals, acts, and equiva-
lents of all means or step plus function elements 1n the
claims below are intended to include any structure, matenal,
or act for performing the function 1n combination with other
claimed elements as specifically claimed. The description of
the embodiments of the disclosure has been presented for
purposes of 1llustration and description, but 1s not intended
to be exhaustive or limited to the embodiments of the
disclosure 1n the forms disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
disclosure. The embodiments were chosen and described 1n
order to best explain the principles of the disclosure and the
practical application, and to enable others of ordinary skall
in the art to understand the disclosure for various embodi-
ments with various modifications as are suited to the par-
ticular use contemplated.

The embodiments of the disclosure can take the form of
an enftirely hardware embodiment, an entirely software
embodiment or an embodiment containing both hardware
and software elements. In a preferred embodiment, the
disclosure 1s implemented 1n software, which includes but 1s
not limited to firmware, resident software, microcode, etc.

Furthermore, the embodiments of the disclosure can take
the form of a computer program product accessible from a
computer readable medium providing program code for use
by or 1in connection with a computer or any instruction
execution system. For the purposes of this description, a
computer readable medium can be any tangible apparatus
that can contain, store, communicate, propagate, or transport
the program for use by or 1n connection with the instruction
execution system, apparatus, or device.

The medium can be an electronic, magnetic, optical,
clectromagnetic, infrared, or semiconductor system (or
apparatus or device) or a propagation medium. Examples of
a computer-readable medium include a semiconductor or
solid state memory, magnetic tape, a removable computer
diskette, a random access memory (RAM), a read-only
memory (ROM), a rnigid magnetic disk and an optical disk.
Current examples of optical disks include compact disk—
read only memory (CD-ROM), compact disk—read/write
(CD-R/W) and DVD.

A data processing system suitable for storing and/or
executing program code will include at least one processor
coupled directly or indirectly to memory elements through a
system bus. The memory elements can include local
memory employed during actual execution of the program
code, bulk storage, and cache memories which provide
temporary storage of at least some program code 1n order to
reduce the number of times code must be retrieved from bulk
storage during execution.

Input/output or I/O devices (including but not limited to
keyboards, displays, pointing devices, etc.) can be coupled
to the system either directly or through intervening I/O
controllers.

Network adapters may also be coupled to the system to
cnable the data processing system to become coupled to
other data processing systems or remote printers or storage
devices through intervening private or public networks.
Modems, cable modem and Ethernet cards are just a few of
the currently available types of network adapters. The
description of the embodiments of the disclosure has been
presented for purposes of illustration and description, and 1s
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not intended to be exhaustive or limited to the embodiments
of the disclosure 1n the forms disclosed. Many modifications
and variations will be apparent to those of ordinary skill 1n
the art. The embodiments were chosen and described in
order to best explain the principles of the disclosure, the
practical application, and to enable others of ordinary skaill
in the art to understand the disclosure for various embodi-
ments with various modifications as are suited to the par-
ticular use contemplated.

What 1s claimed 1s:

1. A method for recommending points of integration
between an enterprise industry model and a legacy model,
the method comprising:

receiving a user entered first search term for the enterprise

industry model;

clectronically searching a first domain of instance data of

the enterprise industry model for first nodes matching
the first search term;

generating and displaying a first graphical map that shows

one or more first nodes that match the first search term
and edges which interconnect the one or more {first
nodes with other nodes in accordance with relation-
ships defined 1n the first domain;

receiving a user entered second search term for the legacy

model;

clectronically searching a second domain of 1nstance data

of the legacy model for second nodes matching the
second search term:;
generating and displaying a second graphical map that
shows one or more of the second nodes that match the
second search term and edges which interconnect the
one or more second nodes with other nodes in accor-
dance with relationships defined 1n the second domain;

calculating a probability score representing a probability
that a first one of the matching second nodes 1s capable
of implementing the function of a first one of the
matching first nodes; and

graphically indicating a connection between and the prob-

ability score for the first one of the matching first nodes
and the first one of the matching second nodes.

2. The method of claim 1, wherein said first graphical map
includes one or more additional nodes not matching the first
search term that are connected to at least one of the first
nodes by an edge, wherein said second graphical map
includes one or more additional nodes not matching the
second search term that are connected to at least one of the

second nodes by an edge.
3. The method of claim 1,

wherein calculating the probability score comprises one
or more of:

(a) determining that a user explicitly indicated a con-
nection between the first one of the second nodes and
the first one of the first nodes and responsively
setting the probability score to one hundred percent;

(b) determining from historical information an exis-
tence of a plurality of recorded situations 1n which a
map for the first domain includes the first one of the
first nodes and 1n which a map for the second domain
includes the first one of the second nodes; computing
a first quantity of times representing a sub-quantity
of the recorded situations where the first one of the
first nodes was connected to the first one of the
second nodes; computing a second quantity of times
representing a sub-quantity of the recorded situations
where the first one of the first nodes was not con-
nected to the second one of the second nodes; and
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calculating the probability score from the computed
first quantity and the computed second quantity; and
(¢) determining the probability score based on a level of
similarity that a first set of nodes having an edge to
the first one of the first nodes have to a second set of
nodes having an edge to the first one of the second
nodes.
4. The method of claim 1, wherein the first graphical map
1s a topic map representation showing a set of first nodes and
their 1nterrelationships in accordance with topic map
recorded information stored for the first domain, wherein the
second graphical map 1s topic map representation showing a
set of second nodes and their interrelationships 1 accor-
dance with topic map recorded information stored for the
second domain.
5. The method of claim 1, further comprising;:
creating the first graphical map from a first topic map;
creating the second graphical map from a second topic
Inap;

creating a combined topic map view comprising a repre-
sentation of a subset of the instance data of the enter-
prise industry model and a representation of a subset of
the instance data of the legacy model, wherein the
combined topic map view indicates a relationship
between the first one of the first nodes and the first one
of the second nodes.

6. The method of claim 5, further comprising:

applying a set of inference rules against the representation

of enterprise industry model and the representation of

legacy model by:

examining tags associated with the first one of the first
nodes and tags associated with the first one of the
second nodes;

determining whether the tags associated with the first
one of the first nodes match any of the tags associ-
ated with the first one of the second nodes;

responsive to determining a match, creating the rela-
tionship between the first one of the first nodes and
the first one of the second nodes:; and

assigning the probability score to the relationship.

7. The method of claim 1, wherein the first graphical map,
the second graphical map, and the probability score are
concurrently shown within a single graphical user interface.

8. An apparatus comprising;:

a bus;

a storage device connected to the bus, wherein the storage

device contains computer readable code;

a communications unit connected to the bus; and

a processing umt connected to the bus, wherein the

processing unit executes the computer readable code to:

recerve a user entered first search term for the enterprise

industry model;

clectronically search a first domain of instance data of
the enterprise industry model for first nodes match-
ing the first search term:;

generate and displaying a first graphical map that
shows one or more first nodes that match the first
search term and edges which interconnect the one or
more first nodes with other nodes 1n accordance with
relationships defined in the first domain;

receive a user entered second search term for the legacy
model;

clectronically search a second domain of instance data
of the legacy model for second nodes matching the
second search term:

generate and displaying a second graphical map that
shows one or more of the second nodes that match
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the second search term and edges which interconnect

the one or more second nodes with other nodes 1n
accordance with relationships defined 1n the second
domain;

calculate a probability score representing a probability
that a first one of the matching second nodes 1is

capable of implementing the function of a first one of

the matching first nodes; and

graphically indicate a connection between and the
probability score for the first one of the matching
first nodes and the first one of the matching second
nodes.

9. The apparatus of claim 8, wherein said first graphical
map 1ncludes one or more additional nodes not matching the
first search term that are connected to at least one of the first
nodes by an edge, wherein said second graphical map
includes one or more additional nodes not matching the
second search term that are connected to at least one of the
second nodes by an edge.

10. The apparatus of claim 8, wherein the processing unit
executes the computer readable code to calculate the prob-
ability score by one or more of:

calculating the probability score comprises one or more

of:

(a) determining that a user explicitly indicated a con-
nection between the first one of the second nodes and
the first one of the first nodes and responsively
setting the probability score to one hundred percent;

(b) determining from historical information an exis-
tence of a plurality of recorded situations 1n which a
map for the first domain includes the first one of the
first nodes and 1n which a map for the second domain
includes the first one of the second nodes; computing
a first quantity of times representing a sub-quantity
of the recorded situations where the first one of the
first nodes was connected to the first one of the
second nodes; computing a second quantity of times
representing a sub-quantity of the recorded situations
where the first one of the first nodes was not con-
nected to the second one of the second nodes; and
calculating the probability score from the computed
first quantity and the computed second quantity; and

(¢) determining the probability score based on a level of
similarity that a first set of nodes having an edge to

the first one of the first nodes have to a second set of
nodes having an edge to the first one of the second
nodes.

11. The apparatus of claim 8, wherein the processing unit
turther executes the computer readable code to:

create the first graphical map from a first topic map;

create the second graphical map from a second topic map;

creating a combined topic map view comprising a repre-
sentation of a subset of the instance data of the enter-
prise industry model and a representation of a subset of
the instance data of the legacy model, wherein the
combined topic map view indicates a relationship
between the first one of the first nodes and the first one
of the second nodes.

12. The apparatus of claim 11, wherein the processing unit
turther executes the computer readable code to apply a set of
inference rules against the representation of enterprise
industry model and the representation of legacy model by:

examining tags associated with the first one of the first

nodes and tags associated with the first one of the
second nodes:
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determiming whether the tags associated with the first one
of the first nodes match any of the tags associated with
the first one of the second nodes:;

responsive to determining a match, creating the relation-
ship between the first one of the first nodes and the first
one of the second nodes; and

assigning the probability score to the relationship.

13. The apparatus of claim 8, wherein the first graphical
map, the second graphical map, and the probability score are
concurrently shown within a single graphical user interface.

14. A computer program product for recommending
points ol integration between an enterprise industry model
and a legacy environment, the computer program product
comprising:

a non-transitory computer readable storage device storing,
computer readable program code the computer read-
able program code comprising;

computer readable program code for receiving a user
entered first search term for the enterprise industry
model;

computer readable program code for searching a first
domain of instance data of the enterprise industry
model for first nodes matching the first search term;

computer readable program code for generating and dis-
playing a first graphical map that shows one or more
first nodes that match the first search term and edges
which interconnect the one or more first nodes with
other nodes 1n accordance with relationships defined 1n
the first domain;

computer readable program code for receiving a user
entered second search term for the legacy model;

computer readable program code for searching a second
domain of instance data of the legacy model for second
nodes matching the second search term;

computer readable program code for generating and dis-
playing a second graphical map that shows one or more
of the second nodes that match the second search term
and edges which interconnect the one or more second
nodes with other nodes in accordance with relation-
ships defined 1n the second domain;

computer readable program code for calculating a prob-
ability score representing a probability that a first one
of the matching second nodes 1s capable of implement-
ing the function of a first one of the matching first
nodes; and

computer readable program code for graphically indicat-
ing a connection between and the probability score for
the first one of the matching first nodes and the first one
of the matching second nodes.

15. The computer program product of claim 14, wherein
said first graphical map includes one or more additional
nodes not matching the first search term that are connected
to at least one of the first nodes by an edge, wherein said
second graphical map includes one or more additional nodes
not matching the second search term that are connected to at
least one of the second nodes by an edge.

16. The computer program product of claim 14, wherein
the computer readable program code for calculating the
probability score 1s for one or more of:

(a) determining that a user explicitly indicated a connec-
tion between the first one of the second nodes and the
first one of the first nodes and responsively setting the
probability score to one hundred percent;

(b) determining from historical information an existence
of a plurality of recorded situations 1n which a map for
the first domain 1ncludes the first one of the first nodes
and 1n which a map for the second domain includes the
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first one of the second nodes; computing a first quantity
of times representing a sub-quantity of the recorded
situations where the first one of the first nodes was
connected to the first one of the second nodes; com-
puting a second quantity of times representing a sub- °
quantity of the recorded situations where the first one of
the first nodes was not connected to the second one of
the second nodes; and calculating the probability score

from the computed first quantity and the computed
second quantity; and
(¢) determining the probability score based on a level of
similarity that a first set of nodes having an edge to the
first one of the first nodes have to a second set of nodes
having an edge to the first one of the second nodes.
17. The computer program product of claim 16, wherein
the first graphical map 1s a topic map representation showing,
a set of first nodes and their interrelationships 1n accordance
with topic map recorded information stored for the first
domain, wherein the second graphical map 1s topic map
representation showing a set of second nodes and their
interrelationships 1n accordance with topic map recorded
information stored for the second domain.
18. The computer program product of claim 16, wherein
the computer readable program code further comprises:
computer readable program code for creating the first
graphical map from a first topic map;
computer readable program code for creating the second
graphical map from a second topic map;

10

15

20

22

computer readable program code for creating a combined

topic map view comprising a representation of a subset
of the mnstance data of the enterprise imndustry model
and a representation of a subset of the instance data of
the legacy model, wherein the combined topic map
view 1ndicates a relationship between the first one of
the first nodes and the first one of the second nodes.

19. The computer program product of claim 18, wherein
the computer readable program code further comprising:
computer readable program code for applying a set of

inference rules against the representation of enterprise

industry model and the representation of legacy model

by:

examining tags associated with the first one of the first
nodes and tags associated with the first one of the
second nodes;

determining whether the tags associated with the first
one of the first nodes match any of the tags associ-
ated with the first one of the second nodes;

responsive to determining a match, creating the rela-
tionship between the first one of the first nodes and
the first one of the second nodes; and

assigning the probability score to the relationship.

20. The computer program product of claim 14, wherein

25 the first graphical map, the second graphical map, and the

probability score are concurrently shown within a single
graphical user interface.
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